ABSTRACT Cotton, flax, hemp, and cotton bracts extracts did not release histamine from mouse, rat, guinea pig, horse, cow, and monkey lung. Neither rat peritoneal mast cells nor mouse mastocytoma cells released histamine when incubated with textile dust extracts. Compound 48/80 caused a considerable release of histamine from all these tissues and the extracts released histamine from pig and human lung tissues. Whereas dusts that cause bronchospasm in man released histamine-for instance, cotton-those that are inactive, such as pericarps, did not. Histamine release was not quantitatively related to the concentration of extract used. Cotton bracts extract released histamine from pig lung tissue whereas in the same preparations methyl piperonylate was inactive. The active releasing agent was highly water soluble but could not be steam distilled from, nor extracted by, ether from bracts extract. These physicochemical properties are not characteristic of methyl piperonylate. There was no correlation between the induction of histidine decarboxylase and the histamine releasing capacity of the extracts. We conclude that pig lung is a useful qualitative assay tissue for the further characterisation of the histamine releasing agent(s) in textile dust extracts.
The release of histamine from lung tissue is believed to play an important part in the aetiology of byssinosis.' This theory is supported by the observations that aqueous extracts of textile dusts release histamine from lung tissue in vitro23 and that, in vivo, the acute bronchoconstriction occurring as a consequence of exposure to textile dust is prevented by the prior administration of antihistamine.4 Recent work has suggested that there is more than one histamine releasing agent in cotton dust and these substances appear to be chemically unrelated.56 Others have proposed that methyl piperonylate is the histamine releasing agent in cotton dust78 since this molecule and closely related structures are present in many plants. It has also been suggested that byssinosis is associated with an exposure to bacterial endotoxins frequently found in retted vegetable fibres.9 These toxins may act by altering tissue sensitivity or by producing histamine, or both. '0 This report describes the histamine releasing Isolation of mast cells-Mice and rats were lightly anaesthetised with ether and injected intraperitoneally with 5 ml and 20 ml of phosphate buffer respectively" to which human serum albumin (15% w/v) had been added (3 
mIll phosphate buffer). Mast cells
were isolated according to the method described by Gillespie et al. 12 HISTAMINE RELEASE AND ASSAY Histamine release experiments were carried out using pooled, chopped, washed lung tissue or mast cell suspensions. Triplicate samples (0-1 g to 1 g of lung tissue depending on availability; 1 ml aliquots of mast cells about 10 ml) were incubated in Erlenmeyer flasks in a Dubnoff shaker at 37°C for 30 minutes in Tyrode's solution (5 ml final volume) under air. The tissues were incubated alone or in the presence of textile dust extracts (0.3 ml/ml, final flask concentration) or compound 48/80 (200 ,ug/ml, final flask concentration). In some experiments we incubated lung tissues with methyl piperonylate (5 x 10-" M to 5x 10-5M). Incubations were accompanied by reagent, vehicle, and extract controls in the assay procedure. A series of histamine concentrations (0-04, 0-08, 0-12, 0-16, and 0-20 gg/ml of incubate) were taken through the entire protocol in order to prepare a standard curve. Tissue and cell samples were also incubated with histamine (1 or 2 ,ug) to determine their metabolic activity. Incubations were terminated by filtration (lung tissues) or by centrifugation (mast cells) and an aliquot (2.5 ml) of the cell free supernatant was added to 30% w/v trichloroacetic acid (0.5 ml) to denature and precipitate protein. After centrifugation, the histamine content of an aliquot (2-5 ml) of the supernatant was determined by extraction and fluorometry.'3 Total histamine content of lung tissue was determined by 66 grinding 200 mg of chopped lung in 30% w/v trichloroacetic acid (0.5 ml). Total mast cell histamine was determined by adding 1 ml of suspension to 0-5 ml of 30% w/v trichloroacetic acid. After centrifugation, the histamine content of the supernatant was determined as described above. Histamine released into the medium was expressed as a percentage of the total histamine content.
HISTIDINE DECARBOXYLASE ACTIVITY Albino mice (CFl special, Yale Colony, 10-15 g), in groups of three, were injected with aqueous extracts of textile dusts (retted and unretted flax and hemp, pericarps, bracts, and cotton). Four hours after injection (0.2 ml extract/mouse which was equivalent to 34 mg of textile dust), the mice were killed by decapitation and exsanguination. The histidine decarboxylase activity of the combined lungs from each group of three animals was determined by the method of Schayer et al.10
Results
There was no release of histamine into the medium after incubation of chopped lung tissues from mouse, rat, guinea pig, cow, horse, or monkey (fig 1) with any of the textile dust extracts (see methods). All of these tissues released considerable amounts of histamine when incubated with compound 48/80. Table 1 shows the metabolic activity of these tissues. Neither mouse mastocytoma cells nor rat peritoneal mast cells released histamine as a consequence of exposure to the extracts but did so when treated with compound 48/80 (data not shown). Only pig lung tissue released histamine when incubated with textile dusts (fig 2) . Nevertheless, as with human tissues (see below), tissue samples from only half the animals studied (6/12) responded to the extracts. The remainder released histamine in the presence of compound 48/80 but not when incubated with textile dust extracts.
Human lung tissue, whether from surgical resection or from necropsy, showed the greatest release of histamine when exposed to textile dust extracts (fig 1) . The mean total histamine content of the lung samples from either source was similar and thus a direct comparison of the data is valid. In general, the release of histamine was slightly greater from the necropsy lung tissues although the spontaneous release from these samples was also appreciably raised. Lung In these experiments samples of pig lung were incubated with several modified bracts extracts. Methyl piperonylate was inactive in pig lung tissue samples that released significant amounts of histamine when incubated with bracts extract (fig 2) . Distillate of boiled bracts extract did not release histamine. Whereas the histamine releasing activity of 67 boiled bracts extract was removed when it was treated with activated charcoal, ether extraction did not remove the active constituent(s). Neither did freeze drying of boiled bracts extract diminish the histamine releasing capacity. The histamine releasing activity was not quantitively related to the concentration of the extract used in the assay (fig 2) . Table 2 shows histidine decarboxylase activity in mouse lung after treatment with the extracts. All the extracts produced appreciable increases in enzyme activity. (a) damage is induced by the inhalation of endotoxins present in vegetable fibres,9 (b) antigenic sensitisation occurs as a consequence of exposure to components of the cotton plant,'4 and (c) histamine release is induced by components in textile dusts. '5-'7 Our data show that these dusts induce histidine decarboxylase but, unlike the data on histamine release described above, there is no correlation between their enzyme inducing activity and their bronchoconstrictor activity. For example, pericarps and unretted flax are two of the most potent enzyme inducers yet these agents are inert in the workplace or in laboratory tests in man. Similarly, antigenic sensitisation to components of these dusts does not occur over the short term in man as is shown by the fact that the severity of responses to repeated inhalation of the extracts remains constant.'8 Additionally, there is no change in the complement C3 titres in men chronically exposed to hemp dust. '9 In fact it would be difficult to reconcile these mechanisms 
